Direct detection using the Drosophila DNA-repair test and isolation of a DNA-damaging mycotoxin, 5,6-dihydropenicillic acid, in fungal culture.
The Drosophila DNA-repair test was used in an attempt to detect fungal production of DNA-damaging mycotoxins without an extraction process. 29 species of fungi, 13 Aspergillus, 12 Penicillium and four Fusarium were inoculated directly to a Drosophila medium, and the larvae were then bred in the mouldy medium. Production of DNA-damaging mycotoxin was detected directly by counting the decrease in the survival of DNA-repair-deficient flies. With the direct detection method, Aspergillus ochraceus, A. parasiticus and A. versicolor produced DNA-damaging mycotoxins. The same results were obtained with the mouldy medium extract using the standard DNA-repair test. The direct detection method was convenient for surveying the fungal production of DNA-damaging mycotoxins. The extracts of A. parasiticus and A. versicolor contained aflatoxin B1 and sterigmatocystin, respectively. The DNA-damaging compound in the extract of A. ochraceus was isolated and purified to clear, colourless 'needles'. With nuclear magnetic resonance-mass spectroscopy spectra, the compound was confirmed to be 5,6-dihydropenicillic acid, the DNA-damaging potency of which has not been previously reported.